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Activities for students 
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Eating a Rainbow- Activity Background-
Red	fruits	and	vegetables	are	colored	by	natural	plant	pigments	called	“lycopene”	or	
“anthocyanins.”	Lycopene	may	help	reduce	risk	of	several	types	of	cancer.	
Anthocyanins	act	as	powerful	antioxidants	that	protect	cells	from	damage.	
Antioxidants	are	linked	with	keeping	our	hearts	healthy.	Examples:	
Red	peppers		
Beets	
Pomegranates	
Cherries	
Cranberries
Raspberries	
Strawberries	
Tomatoes	
Watermelon
Orange/yellow	fruits	and	vegetables	are	usually	colored	by	natural	plant	pigments	
called	“carotenoids.”	Beta‐carotene	is	converted	to	vitamin	A,	which	helps	maintain	
healthy	mucous	membranes	and	healthy	eyes.	Scientists	have	also	reported	that	
carotenoid‐rich	foods	can	help	reduce	risk	of	cancer,	heart	disease	and	can	improve	
immune	system	function.	Citrus	fruits	like	oranges	are	not	a	good	source	of	vitamin	
A,	but	they	are	an	excellent	source	of	vitamin	C.	Examples:	
Peaches	
Apricots	
Squash	
Cantaloupe	
Persimmons	
Carrots	
Pineapple	
Lemons	
Mangoes	
Oranges	
Sweet	potatoes	
Green	fruits	and	vegetables	are	colored	by	natural	plant	pigment	called	
“chlorophyll.”	Some	members	of	the	green	group,	including	spinach	and	other	dark	
leafy	greens,	green	peppers,	peas,	cucumber	and	celery,	contain	lutein.	Lutein	works	
to	help	keep	eyes	healthy.	The	“indoles”	in	broccoli,	caulifl	ower,	cabbage	and	other	
cruciferous	vegetables	may	help	protect	against	some	types	of	cancer.	Leafy	greens	
such	as	spinach	and	broccoli	are	excellent	sources	of	folate,	a	B	vitamin	that	helps	
reduce	risk	of	birth	defects.	Some	examples	of	the	green	group	include:	
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Artichokes	
Kiwi	
Asparagus	
Lettuce	
Avocados	
Green	beans	
Broccoli	
Brussels	sprouts
Green	pepper
Green	cabbage	
Spinach
Cucumbers	
Zucchini	
Blue/purple	fruits	and	vegetables	are	colored	by	natural	plant	pigments	called	
“anthocyanins.”	Anthocyanins	act	as	powerful	antioxidants	that	protect	cells	from	
damage.	They	may	help	reduce	risk	of	cancer,	stroke	and	heart	disease.	Examples:	
Blackberries	
Purple	grapes	
Blueberries	
Eggplant
Figs
Plums
Red/purple	cabbage
White	fruits	and	vegetables	are	colored	by	pigments	called	“anthoxanthins.”	They	
may	contain	health‐promoting	chemicals	such	as	allicin,	which	may	help	lower	
cholesterol	and	blood	pressure	and	may	help	reduce	risk	of	stomach	cancer	and	
heart	disease.	Some	members	of	the	white	group,	such	as	bananas	and	potatoes,	are	
good	sources	of	potassium.	Examples:
Bananas	
Onions	
Cauliflower	
Parsnips
Garlic	
Potatoes	
Turnips	
Mushrooms
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Farm	to	Fork
Description
Students	will	have	the	opportunity	to	make	a	snack	made	primarily	from	
components	grown	on	site,	while	practicing	safe	food	handling	skills.	
Standards
HS	1.6.N	Explain	how	to	keep	food	safe	through	proper	food	purchasing,	
preparation,	and	storage	practices.	(CA	Health)
HS	7.3.N	Identify	strategies	for	eating	more	fruits	and	vegetables.	(CA	
Health)
Materials:	
Subject	to	change	based	on	age,	recipe,	and	season;	generally:
Seasonally	appropriate	farm‐produced	ingredients,	based	on	recipe
Cooking	utensils	needed	for	the	recipe	(knives,	cutting	boards,	bowls,	etc.)
Eating	utensils	(plates,	bowls,	forks,	etc.)
Napkins
Hand	washing	station
Buckets	for	food	scrapes
Cooking	stations
Time
30‐90	minutes,	depending	on	recipe	chosen,	and	possible	variations.
Procedure
*Cooking	activities	require	greater	supervision	and	individual	feedback.	As
such,	groups	should	be	kept	to	a	maximum	of	10	students	per	leader.	Choose
the	recipe	with	the	teacher	prior	to	the	field	trip	to	ensure	that	you	select	a
recipe	that	is	an	appropriate	level	for	the	group.	Choose	recipes	with	minimal
cooking	or	cutting	for	younger	students,	and	more	complex	recipes	for	older
or	experienced	students.	Ask	the	teacher	to	check	with	the	students	or
parents	regarding	food	allergies,	and	ensure	that	you	choose	an	inclusive
recipe.
Require	students	to	wash	their	hands	before	beginning.	
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1. Start	by	introducing	the	recipe	to	the	students.	Discuss	each	farm	grown
component,	including	the	growing	season,	what	part	of	the	plant	it	is,	and
other	uses	for	it.
2. Next,	show	the	students	the	utensils	and	equipment	that	will	be	used,	and
review	any	safety	concerns	or	techniques	for	their	proper	use.
3. Demonstrate	the	recipe	step	by	step,	allowing	the	students	to	complete
each	step	before	continuing	to	demonstrate	the	following	step.	Circulate
between	the	students,	helping	with	their	use	of	the	utensils	and	equipment
and	answering	questions.	Ensure	that	students	are	completing	the	recipe
safely.
4. As	students	complete	their	recipes,	check	that	all	heat	sources	have	been
shut	off,	and	all	sharp	cooking	utensils	are	collected	and	accounted	for.
5. Provide	students	with	plates,	bowls,	or	flatware	as	needed.	Allow	students
time	to	eat,	and	if	time	permits,	discuss	successes	and	challenges	they	faced
in	the	cooking	process.
6. After	they	have	eaten	their	food,	students	will	clean	the	station	at	which
they	worked.
Variations:
Lead	students	around	the	farm	to	harvest	the	required	ingredients.	Provide	a	
washing	station	for	the	ingredients.	
Pair	with	a	compost	activity.	Students	will	“feed”	the	compost	with	the	food	
scrapes,	and	then	learn	about	composting	methods.	
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Parts	of	a	Seed	
Description
Students	will	explore	the	parts	of	seeds	and	their	function	using	the	example	
of	a	hiker	as	a	stand‐in.	Once	they	have	learned	the	basic	parts	of	seeds,	they	
will	dissect	a	seed	to	see	the	actual	components.	
Standards
C11.1	Understand	the	anatomy	and	functions	of	plant	systems	and	
structures.	(CANR)
F2.2	Diagram	the	seed’s	essential	parts	and	explain	the	functions	of	each.	
(CANR)
G3.2	Label	the	seed’s	essential	parts	and	describe	their	functions.	(CANR)
Time
1	Hour
Materials
Lima	beans,	soaked	in	water	overnight,	three	per	student
Backpack
Rain	jacket	or	poncho
Snack	placed	inside	of	a	lunchbox	(to	be	placed	inside	backpack)
Water	bottle	with	straw	(to	be	placed	inside	backpack)
Hat	(to	be	placed	inside	backpack)
Hand	lens,	one	per	student
Tape	and	labels	for	seed	parts	(Seed	Coat,	Cotyledon,	Embryo,	New	Leaves,	
and	Roots)
Advanced	Preparation:	Soak	lima	beans	in	water	overnight.
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Procedure
1. Tell	the	students	to	pretend	that	they	are	about	to	go	on	a	hike.	Ask	the
student	how	you	protect	yourself	from	the	wind,	rain	and	cold.	(Answer:	a
coat.)	Ask	for	a	student	volunteer	to	wear	the	coat.	Explain	that	a	seed	also
has	a	coat	and	when	conditions	are	right	for	growth,	the	seed	will	absorb
water	and	split	the	seed	coat.	This	is	called	germination.	Put	the	label	“Seed
Coat”	on	the	coat	and	have	the	student	remove	the	coat	and	place	it	on	a	table
with	the	label	showing.
2. Ask	the	students	what	a	hiker	would	need	on	a	long	hike.	(Answer:	Lunch
or	a	snack.)	Have	the	student	open	the	backpack	and	find	a	lunch	box	with
the	snack.	Explain	that	seeds	also	store	food	and	they	store	it	in	a	cotyledon,
which	provides	the	initial	energy	for	the	plant	to	germinate	and	grow.		Attach
the	“Cotyledon”	label	to	the	lunchbox,	and	place	the	lunchbox	on	a	table	with
the	label	showing.
3. What	else	does	a	hiker	need?	(Answer:	Water.)	Have	a	student	remove	the
water	bottle	from	the	backpack.	How	do	plants	get	water?	(Answer:	Roots.)
Attach	“Roots”	to	the	straw	of	the	water	bottle,	and	place	the	water	bottle	on
a	table	with	the	label	showing.
4. What	else	might	the	hiker	need	on	a	hot	day?	(Answer:	A	hat.)	Attach	the
“New	Leaves”	label	to	the	hat.	Have	a	student	remove	the	hat	from	the
backpack	and	compare	the	hat	to	the	first	green	leaves	a	seedling	puts	out	to
absorb	sunlight.	Talk	about	photosynthesis.	Place	the	hat	on	a	table	with	the
label	showing.
5. Explain	that	the	leaves	and	roots	grew	from	the	embryo	inside	the	seed.
Put	the	sign	“Embryo”	on	the	student.	Review	the	various	parts	of	the	seeds
using	the	props.
6. Have	the	students	break	into	pairs.	Explain	that	they	will	dissect	a	seed.
Hand	out	four	seeds	and	two	hand	lenses	to	each	pair.		Demonstrate	how	to
take	the	seed	apart.
7. As	they	are	dissecting	the	seed,	ask	the	following	questions:	Have	them	rub
the	seed	between	their	fingers	to	see	if	they	can	remove	the	outer	covering.
What	is	this	and	what	is	it	function?	(Answer:	seed	coat	and	it	protects	the
seed	within	it.)	Inside	the	seed	coat	are	large	fleshy	structures.	What	are
these	and	their	function?	(Answer:	Cotyledons	used	for	stored	food	to	help
65
the	plant	grow	until	it	produces	true	leaves.	Cotyledons	die	back	as	the	true	
leaves	emerge	to	carry	out	photosynthesis.	Question:	What	happens	if	you	
plant	a	seed	too	deep?	Have	the	students	break	open	the	seed,	carefully	
splitting	it	lengthwise.	What	do	they	see	in	the	inner	curve	of	the	cotyledons?	
(Answer:	A	tiny	plant	or	embryo,	made	up	of	the	first	true	leaves	and	the	
root.)	Have	them	use	the	hand	lens	and	draw	the	seed	and	label	the	parts.	
*Adapted	from	OAEC
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Healthy	Soils
Description
Students	will	interact	directly	with	soil	from	3	different	locations.	They	will	
perform	a	series	of	soil	typing	tests,	and	a	water	permeability	test	at	each	
location.	Once	they	have	results	from	each	test,	the	students	will	come	
together	to	share	their	findings,	and	discuss	how	human	impact	can	affect	
soil	health.
Standards
MS‐ESS3‐ 3.	Apply	scientific	principles	to	design	a	method	for	monitoring	
and	minimizing	a	human	impact	on	the	environment.	(NGSS)
HS‐ESS3‐ 4.	Evaluate	or	refine	a	technological	solution	that	reduces	impacts	
of	human	activities	on	natural	systems.	(NGSS)
Materials:	
1	large	coffee	can	per	group
1	liter	bottles	filled	with	water‐ 4	per	group
1	Stopwatch/timer‐ 1	per	group
Clipboards‐ 1	per	student
Worksheet	(attached)‐ 1	per	student
Small	shovels‐ 1	per	group
Time
1	hour
Procedure
1. Break	students	into	groups	of	3‐4.	Distribute	the	can,	the	water	bottles,	a
timer,	clipboards,	and	the	worksheets.
2. Review	the	instructions	on	the	worksheet	with	the	students.	Students	will
run	the	test	at	three	different	locations.	Encourage	the	students	to	choose
a	variety	of	locations,	such	as	roads,	agricultural	fields,	and	natural	areas.
At	the	first	location,	tell	the	students	to	press	the	coffee	can	into	the
ground	a	few	centimeters	deep.	They	should	have	the	timer	ready	to	start
as	soon	as	the	water	touches	the	ground.	Slowly	pour	a	bottle	of	water
(1L)	onto	the	soil.	Stop	timing	when	all	the	water	has	drained	into	the	soil.
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Record	the	time.	Once	the	permeability	test	is	completed,	perform	each	of	
the	soil	type	tests,	and	record	the	data.
3. Students	will	repeat	the	entire	procedure	for	the	second	and	third
locations.
4. As	each	group	finishes	their	tests,	they	will	review	the	results	from	each
location	and	draw	conclusions	about	the	permeability	and	soil	type	of	each
location	and	how	that	might	affect	surface	water	runoff	and	erosion	at
each	location.
4. Student	groups	will	share	their	results	with	the	class.	Discuss	common
trends	in	the	results,	and	the	human	influences	that	can	impact	soil
permeability.
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Locate	three	different	sites	in	the	designated	area.	Choose	from	sites	with	a	variety	
of	conditions,	such	as	roads,	fields,	and	natural	areas.	At	each	location	you	will	
perform	a	test	to	find	the	soil	type	and	the	soil’s	permeability.		To	find	the	
permeability	of	the	soil	press	the	can	a	few	centimeters	deep	into	the	soil.	One	
group	member	will	be	in	charge	of	keeping	time,	while	another	will	be	in	charge	of	
pouring	the	water.	Rotate	duties	at	each	site.	Pour	all	of	the	water	from	one	of	the	
bottles	into	the	can.	The	timer	should	start	as	soon	as	the	water	is	poured	and	the	
time	will	continue	running	until	all	of	the	water	has	been	absorbed	into	the	soil.	
Record	a	description	of	the	location	and	the	amount	of	time	that	it	took	for	the	soil	
to	absorb	the	water	in	the	table	below.
Site	Description Time	
(Minutes)
Type	
(Clay,	silt,	sand)
What	site	had	the	fastest	time?
The	slowest?
What	conclusions	can	you	make	about	how	the	conditions	of	the	site	affect	the	time	
it	takes	for	water	to	move	through	the	soil?
To	find	the	soil	type,	perform	the	following	test	at	each	site,	and	record	your	data	on	
the	table.	Each	member	of	the	group	will	perform	all	of	the	tests.
1. Feel	test:
Rub	some	moist	soil	between	fingers.	Does	the	soil	feel	gritty,	smooth,	or	sticky?
• Sand	feels	gritty.
• Silt	feels	smooth.
• Clays	feel	sticky.
2. Squeeze	test:
Squeeze	a	moistened	ball	of	soil	in	the	hand.
• Coarse	texture	soils	(sand	or	loamy	sands)	break	with	slight	pressure.
• Medium	texture	soils	(sandy	loams	and	silt	loams)	stay	together	but	change	shape
easily.
• Fine	textured	soils	(clayey	or	clayey	loam)	resist	breaking.
3. Ribbon	test:
Squeeze	a	moistened	ball	of	soil	out	between	thumb	and	fingers.
• Ribbons	less	than	1	inch
o Feels	gritty	=	coarse	texture	(sandy)	soil
o Not	gritty	feeling	=	medium	texture	soil	high	in	silt
• Ribbons	1	to	2	inches
o Feels	gritty	=	medium	texture	soil
o Not	gritty	feeling	=	fine	texture	soil
• Ribbons	greater	than	2	inches	=	fine	texture	(clayey)	soil
Energy	Transfer	Tag
Description
In	this	activity,	students	will	learn	about	energy	transfer	in	ecosystems,	
including	the	roles	of	producers	(plants),	primary	consumers	(herbivores),	
secondary	consumers	(carnivores),	and	tertiary	consumers	(apex	predators).	
This	activity	will	work	best	with	a	larger	group	of	students.
Standards
HS‐LS2‐ 1.	Use	mathematical	and/or	computational	representations	to	
support	explanations	of	factors	that	affect	carrying	capacity	of	ecosystems	at	
different	scales.	(NGSS)
HS‐LS2‐ 2.	Use	mathematical	representations	to	support	and	revise	
explanations	based	on	evidence	about	factors	affecting	biodiversity	and	
populations	in	ecosystems	of	different	scales.	(NGSS)
HS‐LS2‐ 4.	Use	mathematical	representations	to	support	claims	for	the	
cycling	of	matter	and	flow	of	energy	among	organisms	in	an	ecosystem.	
(NGSS)
HS‐LS2‐ 4.	Use	mathematical	representations	to	support	claims	for	the	
cycling	of	matter	and	flow	of	energy	among	organisms	in	an	ecosystem.	
(NGSS)
Materials:	
Colored	flags	or	ribbons
Plants	=	3	green	flags	per	student
Herbivores	=	3	blue	flags	per	student
Carnivore	=	3	red	flags	per	student
Time
1	Hour
Procedure
1. Discuss	the	role	of	producers	(plants),	primary	consumers	(herbivores),
secondary	consumers	(carnivores),	and	tertiary	consumers	(apex	predators)
in	an	ecosystem.
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2. Three	different	scenarios	will	be	carried	out:
⦁ Many	plants,	several	herbivores,	few	carnivores,	one	apex	predators
⦁ Several	plants,	several	herbivores,	few	carnivores,	multiple	apex	predators
⦁ Few	plants,	many	herbivores,	many	carnivores,	multiple	apex	predators
3. To	play:	break	students	into	the	group	that	they	will	be	representing;
plants,	herbivores,	carnivores,	and	apex	predators.	Hand	out	the	appropriate
flags	to	each	group.	Explain	the	basic	rules	of	the	game.	At	the	end	of	each
scenario,	shuffle	the	students	into	roles	they	have	not	yet	played.
4. The	playing	field	will	be	divided	into	three	sections.	The	first	section	will
be	composed	of	plants	and	herbivores.	The	goal	of	the	herbivores	is	to	obtain
at	least	three	flags	from	the	plants	and	attach	them	to	their	own	belts.	Give
the	students	representing	the	herbivores	3‐4	minutes	to	collect	as	many
green	flags	as	possible.	At	the	end	of	that	time,	any	students	who	do	not	have
at	least	3	flags	will	not	have	gotten	enough	energy,	and	will	have	to	sit	down.
The	students	who	have	3	or	more	flags	will	continue	the	game.
5. The	second	section	of	the	field	will	consist	of	the	remaining	herbivores	and
the	carnivores.	The	goal	of	the	carnivores	is	to	obtain	2	green	flags	and	2	blue
flags	from	the	herbivores.	Give	the	students	representing	the	carnivores	3‐4
minutes	to	collect	their	flags.	At	the	end	of	that	time,	any	herbivore	that	was
able	to	keep	at	least	1	blue	flags	will	remain	in	the	game.	Any	carnivore	that
was	able	to	collect	at	least	2	each	of	the	blue	and	green	flags	will	remain	in
the	game.
6. The	third	section	of	the	game	will	consist	of	the	remaining	herbivores	and
carnivores,	with	the	apex	predator(s)	introduced.	The	goal	of	the	apex
predator	is	to	collect	at	least	one	each	of	the	green,	blue,	and	red	flags.	As	the
apex	predator	is	collecting	flags,	the	carnivores	will	continue	to	collect	as
many	blue	and	green	flags	as	possible.	Give	the	students	3‐4	minutes	to
collect	their	flags.	At	the	end	of	that	time,	any	student	who	did	not	collect	the
required	flags,	or	lost	all	of	their	flags,	will	not	have	survived	the	game.
7. At	the	end	of	each	scenario,	ask	students	to	reflect	on	their	challenges	and
successes	in	their	roles.	How	many	from	each	level	survived	to	the	next
round?	How	many	survived	to	the	end	of	the	game?
8. Discuss	the	concept	of	carrying	capacity,	and	how	the	amount	of	available
energy	at	each	trophic	level	will	determine	the	number	of	higher‐level
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consumers	that	will	survive.	
9. Ask	students	what	role	each	trophic	level	plays	in	maintaining	a	healthy
and	balanced	ecosystem.
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Activity	Background:	Energy	Transfer	Tag
1st level:	Producers
Producers	are	plants,	and	make	their	own	food.
2nd level:	Primary	consumers
Primary	consumers	are	herbivores,	and	eat	plants	(producers).
3rd level:	Secondary	consumers
Secondary	consumers	are	carnivores,	and	eat	primary	consumers	
(herbivores).	
4th level:	Tertiary	consumers
Tertiary	consumers	are	apex	predators,	and	eat	primary	and	secondary	
consumers	(herbivores	and	carnivores).
In	a	food	chain	or	food	web,	energy	is	transferred	from	the	lowest	level	to	the	
highest	level.	Energy	is	created	as	the	producer	level	as	plants	absorb	energy	from	
the	sun,	and	create	food	for	themselves	by	photosynthesizing.	Only	a	small	amount	
of	energy	from	each	level	is	transferred	to	the	next	level,	about	10%.	Because	there	
is	such	a	discrepancy	in	the	energy	that	gets	transferred	between	levels,	the	
organisms	that	occur	in	the	lower	levels	are	more	numerous	than	those	at	higher	
levels.	Availability	of	food	energy	at	the	producer	level	will	dictate	the	carrying	
capacity	of	high	trophic	level	organisms.	Carrying	capacity	refers	to	the	population	
that	can	be	sustained	based	on	the	availability	of	resources	in	a	given	location.	
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References:
Activity	Background‐ Eating	a	Rainbow:
Garden‐Robinson,	Julie.What	Color	Is	Your	Food?:Taste	a	Rainbow	of	Fruits	and	
Vegetables	for	Better	Health.	Fargo,	ND:	NDSU	Extension	Service,	2003. USDA:	
National	Agricultural	Library.	North	Dakota	State	University.	Web.	02	June	
2016.
Senses	on	the	Farm:
Activity	adapted	from	LifeLab.org‐ Six	of	One,	Half	Dozen	of	the	other
http://www.lifelab.org/wp‐content/uploads/2010/07/sixofone.pdf
Parts	of	a	Seed:
Activity	Adapted	from	Occidental	Arts	and	Ecology	Center‐ A	seed	is	a	plant	in	a	box	
with	its	lunch
https://www.oaec.org/wp‐content/uploads/2014/10/A‐Handful‐of‐Seeds.pdf
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